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Leonardo da Vinci 

Paul Cézanne   1883 

.ǳǘ ǘƘŜǊŜ ŀǊŜ ŀ ƭƻǘ ƻŦ ŀǉǳŜŘǳŎǘǎΧ

1882-5 Mont Sainte-Victoire and the Viaduct of the Arc River Valley (France)

Seems to me as if Leonardo employs a mix of reality and I imagination here, but I do 
like his stream.
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Meanders Through Time ςRivers in Art and History

ÅA few thoughts on rivers
ÅTwo definitions

ÅThe science of river forms and evolution
ÅWhy do rivers meander?

ÅFluvial Geomorphometry

ÅRivers in art

ÅRivers as art

What I would like to discuss today:

This talk to brush several topics that could  each carry more than an hour of discussion. 

Rivers in Art: What can they works say about how we see rivers, and perhaps people 
from the past viewed rivers.

!ǎ ȅƻǳ ǿƛƭƭ ǎŜŜ ǘƘƛǎ ǿƻǊƪ ƻƴ ŀǊǘ ƛǎ ƴƻǘ ŜȄƘŀǳǎǘŜŘΧ 
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.ȅ ǿŀȅ ƻŦ LƴǘǊƻŘǳŎǘƛƻƴΧ

Ganges Eno Thames Limpopo Mekong Severn Amazon RurYellow

Danube Po Ni Orange San Lorenzo Mississippi Tigris Cam Porcupine Pishon

Ural Sepik Congo Meander Ottawa Peace Tonto Chagres Lumber Ebro

Brisbane Ohio Padma Rio Grande Seine Euphrates Tar Krishna Uruguay

Yellowstone Jordan Toro Willamette KwaiRio de la PlattaWhite Deep Roe

Blackfoot Amur CahulawasseeNile Ob Avon Columbia Trent Suwanee Round

Styx MagdelenaSaint-Lawrence Rubicon Rogue Pigeon Yukon Darling

Onyx New Wear LiffeyOkawa Tennessee Fly Lena Colorado Cape Fear

Niagara Potomac YaharaWabash John CeledonTorne Volga Cowlitz

Hudson Murray Delaware Todd Hiwassee Noatak Platte Rhine American

Catawba Missouri Pee Dee Wailuku Don Bosnia Susquehanna Brithor

Yangtze Roanoke Chicago Snake Merrimack Watauga Loire Cuyahoga Stones

Thereare about 165 major rivers in the world. 

Unlike the sea, they are ephemeral . Even the oldest among them, such as the New 
River, are relatively young geologically; <400 million years or ~10% of earths age. 

Many mighty rivers  as we know them today  have only existed in a  from we would 
recognized for a relatively short time. For example, the Nile as a major river in Africa 
has only existed for 1-2 million years (Remsen, 2013 ).
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Great Rivers of Continents

GangesEno Thames Limpopo Mekong Severn AmazonRurYellow

DanubePo Ni Orange San Lorenzo MississippiTigris Cam Porcupine Pishon

Ural Sepik CongoMeander Ottawa Peace Tonto Chagres Lumber Ebro

Brisbane Ohio Padma Rio Grande Seine Euphrates Tar Krishna Uruguay

Yellowstone Jordan Toro Willamette KwaiRio de la PlattaWhite Deep Roe

Blackfoot Amur CahulawasseeNile Ob Avon ColumbiaTrent Suwanee Round

Styx MagdelenaSaint-LawrenceRubicon Rogue Pigeon Yukon Darling

OnyxNew Wear LiffeyOkawa Tennessee Fly Lena Colorado Cape Fear

Niagara Potomac YaharaWabash John CeledonTorne VolgaCowlitz

Hudson Murray Delaware Todd Hiwassee Noatak Platte RhineAmerican

Catawba MissouriPee Dee Wailuku Don Bosnia SusquehannaBrithor

YangtzeRoanoke Chicago Snake Merrimack Watauga LoireCuyahoga Stones

There are many ways to categorize rivers
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Great Wild Rivers

Ganges Eno Thames LimpopoMekong Severn Amazon RurYellow

Danube Po Ni OrangeSan Lorenzo Mississippi Tigris Cam PorcupinePishon

Ural SepikCongo Meander Ottawa PeaceTonto Chagres Lumber Ebro

Brisbane Ohio Padma Rio Grande Seine Euphrates Tar Krishna Uruguay

YellowstoneJordan Toro Willamette KwaiRio de la PlattaWhite Deep Roe

BlackfootAmur CahulawasseeNile Ob Avon Columbia Trent Suwanee Round

Styx MagdelenaSaint-Lawrence Rubicon Rogue Pigeon Yukon Darling

Onyx New Wear LiffeyOkawa Tennessee Fly Lena ColoradoCape Fear

Niagara Potomac YaharaWabash John CeledonTorne Volga Cowlitz

Hudson Murray Delaware Todd Hiwassee NoatakPlatte Rhine American

Catawba Missouri Pee Dee Wailuku Don Bosnia Susquehanna Brithor

Yangtze Roanoke Chicago SnakeMerrimack WataugaLoire Cuyahoga Stones
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Rivers of Conflict

Ganges Eno Thames Limpopo MekongSevern Amazon RurYellow

Danube Po Ni Orange San Lorenzo Mississippi TigrisCam Porcupine Pishon

Ural Sepik CongoMeander Ottawa Peace Tonto Chagres LumberEbro

Brisbane Ohio Padma Rio Grande Seine Euphrates Tar Krishna Uruguay

Yellowstone Jordan Toro Willamette Kwai Rio de la PlattaWhite Deep Roe

Blackfoot Amur CahulawasseeNile Ob Avon Columbia Trent Suwanee Round

Styx MagdelenaSaint-Lawrence RubiconRogue Pigeon Yukon Darling

Onyx New Wear LiffeyOkawa Tennessee Fly Lena Colorado Cape Fear

Niagara PotomacYaharaWabash John CeledonTorne Volga Cowlitz

Hudson Murray DelawareTodd Hiwassee Noatak Platte Rhine American

CatawbaMissouri Pee Dee Wailuku Don BosniaSusquehanna Brithor

Yangtze Roanoke Chicago Snake Merrimack Watauga Loire Cuyahoga Stones

Rivers are often boarders between nations even though they are often in the middle of 
their valleys; in the middle of our activities, cities and resources.
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hǘƘŜǊ LŎƻƴƛŎ wƛǾŜǊǎΣ ŀƳƻƴƎ ƳŀƴȅΧ

Ganges Eno ThamesLimpopo Mekong Severn Amazon RurYellow

Danube Po Ni Orange San Lorenzo Mississippi Tigris CamPorcupine Pishon

Ural Sepik Congo Meander Ottawa Peace Tonto ChagresLumber Ebro

Brisbane Ohio Padma Rio Grande Seine Euphrates Tar Krishna Uruguay

Yellowstone JordanToro Willamette KwaiRio de la PlattaWhite Deep Roe

Blackfoot Amur CahulawasseeNile Ob Avon Columbia Trent SuwaneeRound

StyxMagdelenaSaint-Lawrence Rubicon Rogue Pigeon Yukon Darling

Onyx New Wear LiffeyOkawa Tennessee Fly Lena Colorado Cape Fear

NiagaraPotomac YaharaWabashJohn CeledonTorne Volga Cowlitz

HudsonMurray Delaware Todd Hiwassee Noatak Platte Rhine American

Catawba Missouri Pee Dee Wailuku Don Bosnia Susquehanna Brithor

Yangtze Roanoke ChicagoSnake MerrimackWatauga Loire CuyahogaStones
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Meander, Maiandros, Menderes River

Ganges Eno Thames Limpopo Mekong Severn Amazon RurYellow

Danube Po Ni Orange San Lorenzo Mississippi Tigris Cam Porcupine Pishon

Ural Sepik Congo MeanderOttawa Peace Tonto Chagres Lumber Ebro

Brisbane Ohio Padma Rio Grande Seine Euphrates Tar Krishna Uruguay

Yellowstone Jordan Toro Willamette KwaiRio de la PlattaWhite Deep Roe

Blackfoot Amur CahulawasseeNile Ob Avon Columbia Trent Suwanee Round

Styx MagdelenaSaint-Lawrence Rubicon  Rogue Pigeon Yukon Darling

Onyx New Wear LiffeyOkawa Tennessee Fly Lena Colorado Cape Fear

Niagara Potomac YaharaWabash John CeledonTorne Volga Cowlitz

Hudson Murray Delaware Todd Hiwassee Noatak Platte Rhine American

Catawba Missouri Pee Dee Wailuku Don Bosnia Susquehanna Brithor

Yangtze Roanoke Chicago Snake Merrimack Watauga Loire Cuyahoga Stones

But the first river I would like to discuss in the Meander.
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Now found in western Turkey, the Maeander is medium sized river draining to the 
Aegean Sea
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Looking closer we can see highly sinuous course of the meander
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It passes through a broad  relatively flat plain constrained by steep hilly ground to the 
north and south of the river valley.
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Portions of the Meander meanderquite a bit
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Definition #1: Meander

VERB

1.  Follow a winding course.

Ψŀ ǊƛǾŜǊ ǘƘŀǘ ƳŜŀƴŘŜǊŜŘ ƎŜƴǘƭȅ ǘƘǊƻǳƎƘ ŀ ƳŜŀŘƻǿΩ

2.  Wander at random.

ΨƪƛŘǎ ƳŜŀƴŘŜǊŜŘ ƛƴ ŀƴŘ ƻǳǘΩ

3.  Proceed aimlessly or with little purpose.

Ψŀ ǎǘȅƭƛǎƘ ƻŦŦōŜŀǘ ǘƘǊƛƭƭŜǊ ǿƘƛŎƘ ƻŎŎŀǎƛƻƴŀƭƭȅ ƳŜŀƴŘŜǊǎΩ

NOUN

1.  A winding curve or bend of a river or road.

ΨǘƘŜ ǊƛǾŜǊ Ŧƭƻǿǎ ƛƴ ǎǿŜŜǇƛƴƎ ƳŜŀƴŘŜǊǎΩ

2.  An indirect or aimless journey.

Ψŀ ƭŜƛǎǳǊŜƭȅ ƳŜŀƴŘŜǊ ǊƻǳƴŘ ǘƘŜ ǘǿƛǎǘƛƴƎ ŎƻŀǎǘƭƛƴŜ ǊƻŀŘΩ

3.  An ornamental pattern of winding or interlocking lines.

Origin:

Late 16th century (as a noun): from Latin maeander, from Greek Maiandros, the name of a river (see Menderes). 

First use in English 1599.  First use in Greek 760ς710 BC (Iliad).

This brings me to my first definition. As you may already know, or have gathered by 
now, our modern word meander comes from the example of the Meander River.

https://en.oxforddictionaries.com/definition/meander

16th century English word from 8th century BC place name

The Iliad

And Nastesagain led the Carians, uncouth of speech, who held Miletus and the 
mountain of Phthires, dense with its leafage, and the streams of Maeander, and the 
steep crests of Mycale. 
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A natural understanding of meanders

A few examples:

Lewis and Clark

John Wesley Powel

William Shakespeare

Leonardo Da Vinci

Henry Thoreau

Aldo Leopold

Confucius

NASA

Greek Key

Greek Key (Island of Rhodes)

Eberswalde 
Crater 
Delta 
(Mars)

It is not justa modern concept that rivers meander.  The word meander maybeen 
coined by the Greeks BC, and entered the English language in the 16th century but the 
ŎƻƴŎŜǇǘ ƻŦ ŀ ǿƛƴŘƛƴƎ ǊƛǾŜǊ ƛǎ ōƻǘƘ ŀƴ ŀƴŎƛŜƴǘ ŀƴŘ ŀƴ ŜǾƻƭǾƛƴƎ ǎŎƛŜƴŎŜΦ  LΩƭƭ ǘƻǳŎƘ ƻƴ ŀ 
ŦŜǿ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘƛǎ ŎƻƴǘŜȄǘ ŦǊƻƳ ŜȄŀƳǇƭŜǎ ŀǎ ŘƛǾŜǊǎŜ ŀǎ ŎƭŀǎǎƛŎ DǊŜŜƪ ǘƻ b!{!Ωǎ 
exploration of our solar system. 

Bookend with discussion of Greek Key and meanders on other worlds:

Greek Key used in architectural freezes and on pottery from 900BC ςPresent. 

/ƻƴŦǳŎƛǳǎ ŘŜǎŎǊƛōƛƴƎ ǿŀǘŜǊ ŀǎ άǘǿƛǎǘƛƴƎ ŀǊƻǳƴŘ ǘŜƴ ǘƘƻǳǎŀƴŘ ǘƛƳŜǎ ōǳǘ ŀƭǿŀȅǎ ƎƻƛƴƎ 
ŜŀǎǘǿŀǊŘέ рth century BC

NASA has seen meanders on at least three planetary bodies. Winding channels on Titan 
(A moon of Saturn)
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Lewis and Clark 

on the Missouri

1803-1806

ά¢ƘŜ ǊƛǾŜǊ ƛǎ ƻƴƭȅ   
1 1/4 mile across & 
ол aƛƭŜǎ ŀǊƻǳƴŘέ

William Clark 1803

Note that this detail covers three days travel up the Missouri, almost 60 river miles.
Three camp sites are marked on the map
Clark notes that 1/25 mile would cover 30 river miles.
From a bluff Clark could see this extent.
A channel, again in a wide floodplain. 
L & C took measurements of rivers that stand up to modern methods.

Their notes indicate a lot of sediment moving through the system.
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John Wesley Powell on the Colorado, 1869

Colorado and Green Rivers near Canyonlands National Park, Utah

Powell (first Secretary of Interior) descended Colorado with a party in open wooden 
boats (he made this journey with only one arm).

Described river pattern  in detail and his survey proved the surprising fact that the river 
travels into higher and higher ground as it flows south (evidence of continental  scale 
uplift)

Photo credit (Nasa) 
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